to voltammetry. Previously, hollow cathode lamps (HCL) and electrodeless discharge lamps (EDL) were employed as a source of radiation in atomic absorption spectrometers; however, single lamp was dedicated only to one element. Thus, numerous lamps were necessary to analysis of wide range of elements. Nowadays, the latest apparatus have a xenon lamp, which provides continuous light source. It gives the possibility of sequential multielements analysis [4, 7] .
The aim of our study was application of high-resolution continuum source atomic absorption spectrometry (H-R CS AAS) to determine some physiologically essential and toxic elements occurring in citrus fruits.
MATERIALS AND METHODS
Chemicals. Calcium, sodium, potassium and cadmium standard solutions at concentration levels of 1000 ppm were supplied from Merck (Darmstadt, Germany). Water was deionized by Ultrapure Millipore Direct-Q-R 3UV (Merck). The resistivity was 18.2 MΩ • cm and it was additionally checked conductometrically by Elmetron CX-401 (Elmetron, Poland). Nitric acid 65% pure for analysis (POCH, Poland) and nitric acid 69% suprapure (Roth, Germany) were used
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for investigation. The flame was fed with a mixture of gases: air and acetylene. The investigated material constituted peel, pulp and exocarpium of oranges from Spain and Morocco, purchased on the local market.
Standard and sample preparation. Working standard solutions of calcium, sodium, potassium and cadmium were prepared by dilution of stock solutions at a concentration level of 1000 ppm in deionized water. The investigated material was divided on peel, pulp and exocarpium. All parts were shredded, dried at 60°C and accurately weighed (0.5 g). Samples were digested in a mixture of deionized water and 69% nitric acid 3:1 in twelve-positions high pressure microwave digestion NovaWave (SCP Science, Canada). Mineralization temperature was set at 188°C during one hour. After digestion, the mineralizates were quantitatively transferred to Egertz's tubes and filled with deionized water to a volume of 25 mL.
Atomic Absorption Spectrometer analysis. Contents of calcium, potassium, cadmium and sodium were determined by flame technique of atomic absorption spectrometry using High-Resolution Continuum Source Atomic Absorption Spectrometer ContrAA 700 (Analytik Jena, Germany). The measurements were performed at λ = 588.9953 nm for sodium, λ = 422.6728 nm for calcium, λ = 766.4908 nm for potassium and λ = 228.8018 nm for cadmium.
RESULTS AND DISCUSSION
The mineralization conditions for plant material were optimized experimentally. The various temperatures, time of digestion as well as the ratio of water to nitric acid were tested. The best efficiency of mineralization was obtained for parameters given in experimental section.
AAS analysis was conducted with the use of flame technique, the automatic simultaneous background correction was done by CCD detector with the use of references pixels [4] . The calibration curves were constructed based on absorbance signals for different concentrations of standard solutions (Fig.1 -Fig.4) . The obtained validation parameters, e.g. high linearity and precision were satisfactory for quantification. They are summarized in Table 1 . Three physiologically essential (K, Na and Ca) and one toxic (Cd) elements were investigated in different parts of oranges derived from Spain and Morocco. The amounts of elements in investigated fruits were calculated based on calibration curves. The results are presented in Table 2 and Table 3 . The small amount of cadmium from 0.29 to 0.43 mg/kg was determined in samples from both countries; however, these values did not exceed Polish standards. The amount of potassium was significantly higher than sodium in investigated samples. The significant differences of sodium, potassium and calcium between different parts of fruits as well as between samples of different origin were observed. The concentration of calcium in oranges from Morocco was much higher than in Spanish fruits. As our results showed, oranges can be used as a natural source of potassium supplementation because 1 kg of fruits provides approximately 40-75% of daily demand. However, the content of sodium is too low and it amounted to c.a. 3 % of daily demand. The calcium concentration strongly depended on the country of origin. One kg of fruits provided approximately 9% and 96% of daily demand for oranges from Spain and Morocco, respectively. The significant differences between the amount of investigated elements can be caused the various environmental conditions e.g. components of soil or water and the other.
CONCUSSION
The high-resolution continuum source atomic absorption spectrometry (H-R CS AAS) was successfully used to determine the toxic (cadmium) and physiologically essential (calcium, sodium and potassium) elements occurring in different parts of orange from Morocco and Spain. The obtained validation parameters were satisfactory for quantitative analysis of investigated elements. Cadmium (from 0.29 to 0.43 mg/kg) was determined in samples from both countries; however, the values did not exceed Polish standards. The higher concentration of potassium comparing to sodium and calcium was noted. The highest variation was observed for calcium; its concentration strongly depended on the country of origin. 
